1.

Introduction
Obesity is an important public health problem affecting all ages and socioeconomic groups elevating greatly the incidence of cardio-metabolic disorders [1] . A sub clinic state of oxidative stress and inflammation are the hallmark of adiposity leading to increased reactive-oxygen species (ROS) production, as well as a decreased bioavailability of nitric oxide (NO) [2, 3] . These alterations can affect deep vascular function and increase the risk for cardio-metabolic diseases (atherosclerosis, arterial hypertension and type 2 diabetes mellitus) and increased risk of premature death [4] .
Both arterial hypertension and diabetes mellitus have been associated with severe cardiovascular complication such as stroke, myocardial infarction and coronary artery disease [5, 6] . Indeed, a great effort has been made to minimize the high rate of fatal and non-fatal clinical outcomes as consequence of both disorders by international public health organizations [7] . Regarding arterial hypertension, evidences have shown that antihypertensive therapy reduces the complications of high blood pressure. However, only 71% of all hypertensive patients are under treatment and a half of those do not have it controlled [8] . Moreover, diabetic patients have a 2-to 4-fold higher incidence of coronary artery disease than non-diabetic subjects [9] .
Conversely, lifestyle changing is the primary action in the health care policies to prevent type 2 diabetes mellitus, cardiovascular diseases, atherosclerosis and cancer [10, 11] . Indeed, evidences have shown that the health-promoting effects of physical activity practice are associated with improvement in redox status by increasing antioxidant status and nitric oxide bioavailability to the tissues [12] [13] [14] [15] [16] . Moreover, a plethora of studies, employing questionnaires or by applying exercise test, have associated physical inactivity/low fitness levels with increased incidence of cardio-metabolic diseases in childhood, adolescence or in adulthood [17] [18] [19] .
On the other hand, there is absence of data investigating the effect of sport practice performed in early life (from childhood to adolescence) on the prevention of arterial hypertension and type 2 diabetes mellitus [20] , as well as, if this possible protective effect is mediated by body composition modifications and maintenance of physical activity practice in later life. Previous epidemiological study with 1436 adults showed a significant association between lower occurrence of arterial hypertension/type 2 diabetes mellitus and increased physical activity practice during childhood and adolescence [21] . However, the authors did not analyze if this early physical activity effect is either dependent or independent of the current physical activity performed in adulthood.
Therefore, the present study was conduced to evaluate in a population-based study the relationship between engagement in sport practice in early life and the occurrence of both disorders arterial hypertension and type 2 diabetes mellitus in adulthood. We have hypothesized that early sport practice is related to unhealthy outcomes independently of current physical activity performed in leisure time.
2.
Materials and methods
Sample
The present study was approved by the Ethical Committee of the Institute of Bioscience of the Sao Paulo State University (UNESP) and all the participants provided a written informed consent in accordance to the policies of Review Board. This survey was carried out in the São Paulo state, the more industrialized Brazilian State, from March of 2009 to June of 2010. Eight cities located in various geographical regions of the state (capital, east, west, north, south, center and coast) and with similar human development index (ranging from 0.777 to 0.871) were selected to the survey. A minimum sample size of 2274 subjects was estimated considering the prevalence of arterial hypertension and type 2 diabetes mellitus of 25.7% [21] (at least 2274 subjects) and 8.9% [21] (at least 1071 subjects), error of 2.2%, significance of 5% (z = 1.96), design effect of 1.5 and additional of 20% to predict losses. In the urban area of each city, a multistage random process was carried out. In the initial stage, the cities were stratified into five geographical regions (east, west, north, south and center), and within these regions, districts were randomly selected. Afterwards, streets and avenues were randomly within of the districts. In the second stage, three or four houses were randomly selected in each selected street/avenue. All adults found at house were considered eligible for face-to-face interview. The final sample size was composed by 2720 adults that agreed to participate and fulfilled the three inclusion criteria: (i) age ≥18-years-old, (ii) no chronic orthopedic complication (osteoporosis and osteomyelitis), and (iii) living for at least 2 years in the current home.
Body mass index determination
Body weight (kg) and height (m) were self-reported and body mass index (BMI) was calculated as body weight divided by the height squared and expressed as kg/m 
Diagnosis of arterial hypertension and type 2 diabetes mellitus
The presence of both diseases arterial hypertension and type 2 diabetes mellitus was assessed in a face-to-face interview through a self-report, which was necessarily based on previous medical diagnosis. Additionally, subjects who did not report the presence of both arterial hypertension and type 2 diabetes mellitus, but antihypertensive or hypoglycemic therapies were characterized as hypertensive or diabetic. Previous information indicated high reliability in this self-report method in our sample (2 weeks of interval, with kappa statistic [k] of 1.00).
Covariates
City, age, gender, schooling and BMI were treated as covariates. Age was structured as categorical variable, as well as schooling in years (1-4 years; 5-8 years; 9-11 years; ≥12 years). During the fieldwork, 33 subjects did not indicated theirs body weight, and therefore, the analysis for the nutritional status were carried out with 2687 subjects. As previously reported [21] , high scores for BMI's reliability (intraclass correlation [ICC] = 0.99; P = 0.001). The agreement level for obesity presence was also high (k = 0.86; P = 0.001).
Current physical activity
Current physical activity level was assessed by questionnaire [23] , in which the subject was defined as physically active if performed any sport activity (walking, run, dance and activities in fitness clubs also were considered) of moderate to vigorous intensity, by ≥180 min/week, for at least 4 months before the interview.
Early sport practice
Physical activity performed in the childhood and adolescence was assessed through two questions [21] : (i) ''Outside school, have you been engaged in any organized/supervised sport activities in clubs for at least 1 year from 7 to 10 years-old?'' and (ii) ''Outside school, have you been engaged in any organized/supervised sport activities in clubs for at least 1 year from 11 to 17 years-old?'' Other physical activities such as modalities of dance were also included.
Statistical analysis
Categorical data were expressed as rates and compared by chisquare test (Yates' correction has been used in 2 Â 2 contingence tables). In the univariate model, the chi-square test analyzed associations and those ones with significance level of P ≤ 20% were selected to compound the multivariate model. Thus, in the multivariate model for binary logistic regression (odds ratio [OR] and 95% confidence interval [95% CI]), the potential confounders (city, age, gender, schooling and nutritional status) were inserted simultaneously to adjust the OR values. Significance level (P) was previously set at 5% and the statistical software BioEstat (version 5.0) was used in all analysis.
Results
In the overall sample, the mean age was 46.3 years (95% CI, 45.6-47.1). Women represented 59.7% (n = 1624) of the studied population and this proportion was similar in all analyzed cities (P = 0.411). Obesity was identified in 15.1% (95% CI, 13.8-16.5) of the sample and this rate was similar in both genders (P = 0.383) and was also similar in all analyzed cities (P = 0.094).
The prevalence of arterial hypertension and type 2 diabetes mellitus were 23.5% (95% CI, 21.9-25.1) and 8.1% (95% CI, 7.1-9.2) of the sample, respectively. Women presented higher prevalence of arterial hypertension (P = 0.006) whereas the prevalence of type 2 diabetes mellitus was similar for men (8.1%) and women (8.3%) (P = 0.960). Analyzing the influence of BMI, schooling and age on the prevalence of arterial hypertension and type 2 diabetes mellitus, we found a positive relationship between an increase in BMI and aging with high prevalence of arterial hypertension and type 2 diabetes mellitus. On the other hand, the highest formal education was negatively associated with the prevalence of both disorders (Fig. 1, panels A, B and C) .
Early sport practice in both childhood and adolescence was associated with lower occurrence of type 2 diabetes mellitus in adult with normal weight (OR, 0.23; 95% CI, 0.10-0.53), overweight (OR, 0.32; 95% CI, 0.16-0.65) and obesity (OR, 0.39; 95% CI, 0.18-0.83). Similar results were observed for arterial hypertension (Table 1) . Similarly, independently of potential confounders (including current leisure physical activity and nutritional status), early sport practice during childhood and adolescence was associated with lower occurrence of arterial hypertension (OR, 0.49; 95% CI, 0.33-0.73) (Fig. 2 , panels A and B) and type 2 diabetes mellitus (OR, 0.46; 95% CI, 0.24-0.88) (Fig. 3 , panels A and B).
Discussion
In the present survey, we found the highest prevalence of arterial hypertension and type 2 diabetes mellitus in subjects with the highest BMI, as well as in the elderly. Regarding to BMI, releasing of a large amount of cytokines into the blood circulation by the adipocytes has been linked to greater prevalence in cardiovascular and endocrine-metabolic disorders [24, 25] . Indeed, the pro-inflammatory and pro-oxidant effects of some adipocytokines are strongly associated with endothelium dysfunction that is considered to be involved in the genesis of the arterial hypertension. Additionally, increased intramuscular fat mass has been associated with insulin resistance [25] [26] [27] . Thus, altogether could explain the adverse effects of adiposity on the cardio-metabolic disease prevalence (Table 2) . Interestingly, normal, overweight and obese adults who were physically active in early life showed lower prevalence of arterial hypertension as compared to sedentary adults in early life showing the importance of physical activity in controlling arterial blood pressure independent of weight loss. Indeed, previous studies have shown that shear stress induced by physical exercise is a powerful stimulus to activate nitric oxide 
production and/or to increase its bioavailability to the tissues [14, 16] , even without changes in body fatness [28] . Therefore, in the present study in a population-based study sport practice in early life constituted a variable associated with lower arterial hypertension in adulthood independently of weight status. In this study, early sport practice was also related to lower type 2 diabetes mellitus prevalence, independently of important risk factors, such as obesity [29, 30] and physical inactivity. The health-promoting effect of physical activity on diabetes mellitus is associated with increased glucose uptake mainly in skeletal muscle, regulating thus the dysglycemia. The mechanist event of this beneficial effect is attributed to muscle contraction during physical activity, which in turn activates the AMP-activated protein kinase, promoting the translocation of the GLUT-4 to plasma membrane and consequently glucose uptake in an insulin-independent manner [31] . Agreeing with this, previous epidemiological and clinical studies have reported effective control of type 2 diabetes mellitus through physical exercise practice [21, 32, 33] , which is mainly mediated by its effect on weight loss [21] .
On the other hand, our findings are particularly relevant because obesity and type 2 diabetes mellitus are strongly related (increased production of the inflammatory mediators and ROS generation) and, as was true to arterial hypertension too, early sport practice was associated with lower occurrence of both diseases, independently of overweight/obesity and current physical activity. With this in mind, an alternative hypothesis was elaborated to explain how the early physical activity can prevent diseases without classical pathways, such as maintenance of physical activity in later life and weight loss.
Over the last years, genetics have been widely investigated because many diseases have genetic origins, including Indeed, modifications in the expression of some genes have been related to the adoption of behavioral variables (such as smoking, diets and physical inactivity) and this process happens throughout life [34] [35] [36] . However, early life constitutes a more sensitive period in human life, in which this methylation rate could be more susceptible to be changed [37] . Recent studies have suggested that, during this sensitive period, modifications in the methylation of some genes generated by stress agents (such as unhealthy behaviors) have higher likelihood to be maintained in later life [36, 37] . Agreeing with this, White et al. [38] identified that tracking of physical activity from childhood to adulthood is related to lower values of global methylation. With this in mind, if confirmed this new insight about prevention of diseases in adulthood through the early physical activity; is dramatically underestimated the current relevance attributed to engagement in sport activities during pediatric ages in the maintenance of health throughout life.
The multistage random process used, as well measures of reliability/reproducibility are relevant markers of external and internal validity of the data, respectively. On the other hand, some limitations have to be recognized such as absence of the data regarding intensity and time per week of the sport activities performed in early ages. Moreover, self-report of the diseases is a notorious weakness in this survey (although, the observed prevalence and its associations with independent variables corroborate with previous studies).
Conclusions
In summary, our results show that maintenance of sport practice throughout childhood and adolescence was positively associated with lower occurrence of arterial hypertension in adulthood. Moreover, the preventive effect of the early sport practice was extended to overweight/obese people and happened independently of the current physical activity.
